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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] On the frequency of all predetermined bands, the broadband wireless transceiver 
means in which wireless transmission and reception are possible, The wireless analog signal and 
wireless digital signal of a broadband which are transmitted and received with said broadband 
wireless transceiver means A broadband A/D-D/A conversion means convertible in both 
directions, While carrying out wireless baseband processing required for the digital 
radiocommunication which includes channel separation and strange recovery processing in said 
wireless digital signal using a software radio technique It is the mobile radio terminal which has a 
digital-signal-processing means by which control processing of each part of a mobile radio 
terminal including voice grade data processing and said each means before and behind this 
wireless baseband processing can be carried out. Said digital-signal-processing means 
downloads and memorizes the software using said software radio technique containing the 
software which defines a wireless function from the receiving circuit used for said 
radiocommunication. The mobile radio terminal characterized by enabling the communication link 
between the migration communication system with which the memorized this software is started, 
implementation of said wireless baseband processing is possible at least with communication 
system, one of the migration communication system with which plurality differs is chosen, and 
plurality differs. 

[Claim 2] Said mobile radio terminal is a mobile radio terminal according to claim 1 characterized 
by judging what the system of a circumference base station is by performing a set up tree 
channel scan common to all systems to a power up, setting up parameters, such as a modulation 
technique common to all systems, and an access method, and receiving information common to 
all systems. 

[Claim 3] Download of said software is a mobile radio terminal according to claim 1 or 2 
characterized by carrying out as a message which used the control channel. 
[Claim 4] It is the mobile radio terminal according to claim 1 to 3 characterized^ performing 
download of said software through the "user user" information element of the "User 
Information" message of layer 3 call control in an open systems interconnection (OSI) model. 
[Claim 5] the mobile radio terminal according to claim 1 to 3 characterized by performing 
download of said software through the layer 3 wireless management message or migration 
management message "the operator proper information" in an open systems interconnection 
(OSI) model. 

[Claim 6] For the software which defines said wireless function to download The software 
demand including the information which shows at least the class of software set as the object of 
a demand, The software response including the information which shows the class and version of 
the software set as the object of a response, The download control including the information 
which shows the class of software set as the object of download, initiation of download, and 
termination, The download response including the information which shows the propriety of 
reception of the class of software set as the object of download, initiation of download, 
termination, and download, Download data including the information which shows a number of 
[ the / which the download data divided ], Download data validation including the information 
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which shows a number of [ the / which the checked download data divided ], A mobile radio 
terminal given in any 1 term of claims 1-5 characterized by including the definition of each 
inclusion message with the software change including the information which shows the class and 
version of the downloaded software. 

[Claim 7] It is a mobile radio terminal given in any 1 term of claims 1-6 which said mobile radio 
terminal measures the receive state of the signal from two or more base stations, change it to 
other channels or alien systems when a receive state changes, and are characterized by said 
receive state being any 1 of field strength, the rate of a word fault, and bit error rates, or such 
two or more combination. 

[Claim 8] Said receive state is a mobile radio terminal according to claim 7 characterized by 
being the function of the field strength defined for every migration communication system. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the mobile radio terminal using the software 
radio technique of obtaining in more detail the software used for radiocommunication by 
download, about the mobile radio terminal which communicates while changing a network 
between the migration communication system with which plurality differs. 
[0002] 

[Description of the Prior Art] While a cellular phone, PHS, a pager, etc. spread quickly in recent 
years, in those mobile networks, the advancement of the communication facility by an addition 
and data communication response of new service, or the function on a network and 
diversification of a specification are progressing. That is, the communication link which contains 
an image, an animation, data, an alphabetic character, music, etc. as well as voice by the 
multimedia mobile communications with which who or any data can communicate is possible 
always anywhere. However, various migration communication system exists all over the world, 
and it is incompatible among these. For this reason, in order to move actually in the inside of the 
world and to communicate a pocket mold in every migration place, the terminal of each migration 
communication system had to be prepared, or the multimode terminal had to be used. In order to 
solve this problem, the standardization of IMT2000 which is a world unification system is 
performed in ITU-T, but the existing system must be used until that standardization is realized. 
Conventionally, the equipment which prepares the circuit corresponding to two or more systems, 
and changes these circuits into one terminal as a multimode terminal at JP,10-84583,A, JP,10- 
84584,A, etc., for example is proposed, and also when it moves to the service area of the system 
using a different frequency and a different protocol according to these means, a communication 
link can be continued, without being interrupted. 
[0003] 

[Problem(s) to be Solved by the Invention] However, at the conventional multimode mobile radio 
terminal, the circuit corresponding to two or more systems had to be prepared into one terminal, 
and there was a problem that a request called the formation of small lightweight and reduction of 
power consumption could not fully be attained compared with the dedicated terminal of each 
system. Since a limitation would be generated in the number of circuits which can be held 
physically if it is going to realize a miniaturization, although the change to the system by which 
the circuit is prepared was completed, the change to the system by which the circuit is not 
prepared had the problem that it could not do. the object of this invention be offer the 
multimode mobile radio terminal which communicate while change a network between the 
migration communication system with which plurality differed quickly by be make in order to 
solve the above-mentioned problem, and software describe the basic function of walkie-talkies, 
such as strange recovery processing constituted from hardware, using a software radio (SR) 
technique, and download the basic function conventionally. 
[0004] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, it 
sets to invention of claim 1. On the frequency of all predetermined bands, the broadband 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2007/02/21 



JP,2000-308135,A [DETAILED DESCRIPTION] 



2/7 



wireless transceiver means in which wireless transmission and reception are possible, The 
wireless analog signal and wireless digital signal of a broadband which are transmitted and 
received with said broadband wireless transceiver means A broadband A/D-D/A conversion 
means convertible in both directions, While carrying out wireless baseband processing required 
for the digital radiocommunication which includes channel separation and strange recovery 
processing in said wireless digital signal using a software radio technique It is the mobile radio 
terminal which has a digital-signal-processing means by which control processing of each part of 
a mobile radio terminal including voice grade data processing and said each means before and 
behind this wireless baseband processing can be carried out. Said digital-signal-processing 
means downloads and memorizes the software using said software radio technique containing the 
software which defines a wireless function from the receiving circuit used for said 
radiocommunication. The memorized this software is started, implementation of said wireless 
baseband processing is possible at least, one of the migration communication system with which 
plurality differs is chosen, and it is characterized by enabling the communication link between the 
migration communication system with which plurality differs. In invention of claim 2, said mobile 
radio terminal is characterized by judging what the system of a circumference base station is in 
a mobile radio terminal according to claim 1 by performing a set up tree channel scan common to 
all systems to a power up, setting up parameters, such as a modulation technique common to all 
systems, and an access method, and receiving information common to all systems. In invention 
of claim 3, download of said software is characterized by carrying out as a message which used 
the control channel in a mobile radio terminal according to claim 1 or 2. In invention of claim 4, it 
is characterized by performing download of said software through the "user user" information 
element of the "User Information" message of layer 3 call control in an open systems 
interconnection (OSI) model in a mobile radio terminal according to claim 1 to 3. In invention of 
claim 5, it is characterized by performing download of said jsoftware through the layer 3 wireless 
management message or migration management message "the operator proper information in 
an open systems interconnection (OSI) model in a mobile radio terminal according to claim 1 to 
3. In invention of claim 6, for the software which defines said wireless function to download as 
any 1 term of claims 1-5 in the mobile radio terminal of a publication The software demand 
including the information which shows at least the class of software set as the object of a 
demand, The software response including the information which shows the class and version of 
the software set as the object of a response, The download control including the information 
which shows the class of software set as the object of download, initiation of download, and 
termination, The download response including the information which shows the propriety of 
reception of the class of software set as the object of download, initiation of download, 
termination, and download, Download data including the information which shows a number of 
[ the / which the download data divided ], It is characterized by including the definition of each 
inclusion message of download data validation including the information which shows a number of 
[ the / which the checked download data divided ], and the software change including the 
information which shows the class and version of the downloaded software. In invention of claim 
7, it sets to a mobile radio terminal given in any 1 term of claims 1-6. It is what is changed to 
other channels or alien systems when said mobile radio terminal measures the receive state of 
the signal from two or more base stations and a receive state changes. It is characterized by 
said receive state being any 1 of field strength, the rate of a word fault, and bit error rates, or 
such two or more combination. In invention of claim 7, it is characterized by said receive state 
being the function of the field strength defined for every migration communication system in a 
mobile radio terminal according to claim 7. 
[0005] 

[Embodiment of the Invention] First, the software radio technique (it is hereafter indicated as 
SR.) used by this invention is explained. The basic function of a wireless terminal can be easily 
changed only by rewriting software, without SR's realizing the basic function of walkie-talkies, 
such as a strange recovery method and an access method, by software, and performing a 
hardware change. "System extensiveness" function in SR terminal is performed by download 
through wireless, and the limitation of the technique depending on hardware which was described 
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above is also conquered by the above "system extensiveness" by downloading VHDL (Verilog 
Hardware Discript Language) etc. In addition, about the detail of SR, it is Joe Mitola. : It is stated 
to "The Software Radio Architecture", IEEE Communications Magazine, Vol.33, No.5, and pp. 26- 
38 (May 1995). 

[0006] Below, the operation gestalt of this invention is explained based on the gestalt of 
operation shown in the drawing in order of a hardware configuration, a software configuration, 
handling of the software to download, and a download sequence. Drawing 1 is the configuration 
schematic diagram showing the configuration of the general hardware of the terminal using SR 
concerning this invention, as shown in this drawing, this terminal consists of an antenna 1, an RF 
converter 2, a broadband A/D-D/A converter (the following and AD section — ** — it says) 3, 
and the software processing section 4, and the software processing section 4 consists of the 
wireless baseband processing section 41, the data-processing section 42, and a control section 
43 further. It is the part to which download of the software whose software processing section 4 
is the description of this invention among the above-mentioned configurations is applied, and is 
the part from which it consisted of hardware at the Prior art, and processing by software was 
not performed, therefore especially the wireless baseband processing section 41 was not set as 
the object of download in it. 

[0007] The actuation of the terminal of the above-mentioned configuration is as follows. The 
broadband signal inputted from the antenna 1 is changed into an intermediate frequency IF by 
the RF converter 2. This IF signal is sent to the AD section 3 with a broadband. In the AD 
section 3, the inputted broadband signal is collectively changed into a digital signal, and it 
outputs to the wireless baseband processing section 41 in the software processing section 4. In 
the wireless baseband processing section 41, said SR technique performs "channel processing" 
of bit manipulation, such as channel separation, a strange recovery, and an error correction. 
Although the conventional configuration is performing processing of the wireless baseband 
processing section 41 by hardware, it is performed at this terminal by the software on high- 
speed programmable processors, such as DSP (Digital Signal Processor). Voice etc. is sent to 
the data-processing section 42 among the digital signals from the wireless baseband processing 
section 41, and communications control data are sent to a control section 43. Based on the 
communications control data sent from the wireless baseband processing section 41, a control 
section 43 performs wireless line control, call connection control, etc., and has two systems to 
the data to download. The data-processing section 42 performs data processing, such as FAX 
besides speech processing, and a modem. As mentioned above, although the outline of operation 
at the time of wireless reception of this terminal was explained, when it sends out a sending 
signal to reverse from the wireless baseband section 41, D/A conversion of the sending-out 
signal is carried out in the AD section 3, and power amplification is carried out to frequency 
conversion by the RF converter 2, and it is transmitted to a base station etc. through an antenna 
1. 

[0008] Next, the configuration of the software in the hardware of dr awing 1 is explained. Drawing 
2 is software configuration drawing of the radiocommunication terminal which used SR, and 
consists of the baseband processing section 5, a download control section 6, and the 
communications control section 7. The baseband processing section 5 is software which 
processes software which performs each processing of the channel separation processing 51, 
the strange recovery processing 52, and the bit stream processing 53, and is downloaded 
including the basic function explained in the wireless baseband processing section 41 of above- 
mentioned drawing 1 . The download control section 6 controls download of software, and 
operates according to the control command sent before and after the data of download sent 
from a network side through the communications control section 7 mentioned later, and its data 
etc. Moreover, transmission and reception of the signal of the baseband processing section 5 are 
controlled. The communications control section 7 is the same as that of the conventional 
terminal, and is shown in following drawing 3 in detail. 

[0009] Drawing 3 is drawing showing the software structure of the communications control 
section 7 of drawing 2 , and the layer structure of OSI is used for it by drawing 3 . In drawing 3 , 
the higher layer section (HMI) 17 performs the dial input from a keyboard, the various information 
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displays to LCD, etc. Both the layer 3 (RT, MM, CC) section 15 and the higher layer section (RT, 
MM, CC) 16 which is the high order layer (a service layer is called) have a wireless function 
manager (RT), a migration function manager (MM), and a call processing function (CC). A wireless 
function manager (RT:Radio Frequency Transmission Management) means control of a wireless 
circuit, and a migration function manager (MM: Mobility Management) means location registration 
and authentication. A call processing function (CC: Call Control) means call connection control 
of dispatch, arrival, etc., and actuation based on ITU-T Q.931 is performed. The Rhea 2 section 
14 indicated to be a layer 2 performs link access processing (LAPDM:Link Access Procedure for 
Digital Mobile channel), and carries out actuation based on ITU-T Q.921. The Rhea 1 section 13 
performs the directions to channel coding of frame synchronization and a data frame, and the 
**-SUBANDO processing section 5. Under control of management 11, each layer is unified, and 
sends and receives a signal with a network. The software shown in these drawin&_2 and dicing 
3 operates on real-time OS. As mentioned above, as software of this operation gestalt, the 
baseband processing section 5 which is the object of download, and the download control 
section 6 and the communications control section 7 are constituted independently. 
[0010] Next, the handling of the software to download is explained. As the approach of the 
download to a radiocommunication terminal from a network side, fundamentally, although it is 
carried out through wireless as mentioned above, in it, there are an approach of sending by the 
information channel (TCH) as "User Information" and the approach of sending by the control 
channel (CCH) as a "message" about the communications control transmitted by the layer 3 like 
voice or modem data about the program data to download. Generally, it is thought that it is 
appropriate to them to deal with it as "User Information" since program data, such as software, 
are not the "messages" about communications control. However, since data, such as voice, and 
FAX, a modem, are transmitted as "User Information" during the communication link, it is 
impossible for it to become impossible to use service usual in under^download, and to perform 
software download simultaneously during the communication link of "User Information." Then, it 
enables it to deal with program data as a "message" with the operation gestalt of this invention. 
It becomes simultaneously possible to perform software download using a control channel (CCH), 
transmitting voice etc. using an information channel (TCH), if it does in this way. The message 
used for download is taken as the "User Information" message of layer 3 call control. Since the 
transmission protocol of a message and coding being specified and the reasons being general 
and a call control message are transmitted by one frame of a layer 2, they are that a resending 
control function occurs. Moreover, it is because all one message of a standard of the "User 
Information" message and a layer 2 is diverted, so consistency with the existing system can also 
be maintained. 

[001 1] In the standard, since the concrete operation of the "user user information element 
specified as one of the elements of the "User Information" message was not specified, it 
incorporates a message there and was made to download by sending and receiving "User 
Information." Following seven are defined as a message (an "inclusion message" is called below) 
included in User Information. 

(1) Software version demand : the information which shows the software class (for example, 
communications control, wireless baseband, download control) set as the object of a demand 
appears. 

(2) Software version response : the software class set as the object of a response and its 
version information appear. 

(3) Download control : the information which shows initiation/termination of the software class 
used as the object for download and download appears. 

(4) Download response : the information which shows whether the software class used as the 
object for download, initiation/termination of download, and download control were received 
appears. 

(5) Download data : the information which indicates a number of [ the / which it divided J to be 
download data appears. 

(6) Download data validation : the information which shows a number of [ the / which the 
checked data divided ] appears. 
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(7) The class and version information of the software downloaded [ which downloaded and 
software-changed ] appear. 

[0012] Next, the sequence of download of software is explained. Drawing 4 is a message 
inspection sequence chart (it is called a sequence diagram Message Sequence Chart and the 
following) which shows the outline of the download in the operation gestalt of this invention. In 
this drawing, the version checknetwork of (1) software requires the version (SI) of terminal 
software, and a terminal returns a version (S2). 

(2) Download initiation : a network returns delivery to this and a terminal returns a response (S4) 
for a download initiation command (S3). 

(3) Download : divide the whole data and download it from a network to a terminal (S5). An error 
check etc. enters suitably during download. 

(4) Download termination : after download of the whole data is completed, a network returns 
delivery to this and a terminal returns a response (S7) for a download termination command (S6). 

(5) Software change : a network changes a software change command (S8) to the software 
which delivery and a terminal downloaded newly. 

[0013] About the download (S5) shown in the sequence diagram of said drawing 4 , the detail is 
further shown in drawing 5 . In drawing 5 , the whole program to download is divided into two or 
more bytes so that it may appear in a "user user" information element. Calling Window the unit 
which performs resending control between a network and a terminal, one Window shall consist of 
N cutting tool. The whole data to download is first divided into M Window(s) (Win=1-/M- 
Win=M/M). Each of the download data divided into M pieces attaches a number (Div=1/N~ 
Div=N/N) further for every Window of the, and is sent in order. This number is called Division. In 
drawing 5 , a terminal will return the response (S54) of the purport that reception of the Window 
(Win=1) concerned was checked, if the data (S51-S53) of N individual are received. A network 
transmits the data of the next Window (Win=2) in order (S55-S56) succeedingly, when 
transmission of one Window is successful in response to a response (S54). 

[0014] Here, since the response (S57) of a check does not return to a network when reception 
of Window (Win=2) goes wrong for example, by the terminal side, the whole data of the Window 
(Win=2) is resent in a network. According to the above-mentioned procedure, download 
processing of Window is successively repeated until Window (Win=M) of the last of all data is 
sent out from a network (S58), the response (S59) is returned hereafter and download of all 
Window(s) finishes. 

[0015] By the way, with the operation gestalt of this invention, as shown in drawing 3 , download 
is performed using the information element "a user user" of a layer 3 call-control message 
"User Information." Thereby, download is made possible through the control channel, performing 
voice transmission through an information channel. Furthermore, since the message of a 
standard is diverted, consistency with the existing system can also be maintained. 
[0016] Thus, with the operation gestalt of this invention, the system service as which the 
standardization was newly determined also in the mobile radio terminal can be promptly offered 
[ by giving the download function of software to the mobile radio terminal which used SR 
technique ] after the standardization decision of the standardization decision of systems 
specification or before, or systems specification like modification by download of the system 
software in the base station of the conventional network. If it realizes according to this invention 
using SR technique which described above the dual mode terminal of a different access method 
like TDMA and CDMA, once by for example, the case where a mobile radio terminal is distributed 
by method of one of the two Even if it is the case where it changes into the method of another 
side of the software about the basic function of walkie-talkies, such as channel separation, 
strange recovery processing, and bit stream processing, it can be made to correspond to a 
communication mode which is different, without carrying out a hardware change by download 
which led the radiocommunication circuit. Furthermore, when it is made adapted for the dual 
mode machine of a digital cellular phone (PDC) and a CDMA method cellular phone, specifically, 
it is effective. 

[0017] In addition, although the above-mentioned explanation explained the message used for 
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download as "User Information" of call control, it can consider as the "operator proper 
information" on wireless management or migration management. In using an "operator proper 
information" message for download, there is no convention in the transmission protocol, coding, 
and a usage, and a degree of freedom comes out more from the operator having taken all. 
Moreover, since wireless management MESSE 1 JI and a migration management message are 
transmitted with the UI frame of a layer 2, compared with I frames, it passes and the advantage 
that there is little DDA and transmission speed becomes high comes out. 
[0018] Next, the change to other channels or alien systems is explained. Drawing 6 is a flow 
chart which shows the change actuation to other channels. The part enclosed with a broken line 
is the judgment block of channel change conditions among drawing. In this drawing, a terminal is 
awaited and creates the table which carried out the firm measurement of the field strength of 
the discharge electric wave from two or more circumference base stations, compared them, and 
arranged the code of a base station in the strong sequence of an electric wave inside or during 
the communication link. L0 awaits the greatest thing and Lt1 for the receiving level of the base 
station under communication link, and Lm among the receiving level of a circumference base 
station, degradation level and Lt2 await, authorization level and **L=Lt1~Lt2 are zone shift level 
differences, the terminal has memorized these change information beforehand, or it is notified 
from a base station. A terminal changes a channel, when the predetermined criteria are met. In 
addition, by downloading software in the case of a channel change, the change to an alien system 
can be performed and a multimode mobile radio terminal can be realized. As mentioned above, 
although the example which performed the change to other channels or alien systems based on 
field strength was shown, if it considers as the parameter which shows a receive state, the rate 
of a word fault and a bit error rate may be used. Moreover, if it uses combining these two or 
more, since a receive state will be expressed more to a detail, it is effective by the opportunity 
of a change being shown. Moreover, different amendment of the covering area of a base station 
or a modulation technique for every system can be carried out by using the function of the field 
strength defined for every system as a receive state. 

[0019] Although change actuation of the system in the terminal of drawing 6 is awaited and it is 
the system change inside or under communication link, the system decision of a power up is 
made as follows. Drawing 7 is a flow chart which shows set up tree channel scan actuation of a 
power up. To a power up, by scanning actuation according to said flow chart, a terminal 
measures the field strength of the electric wave of a circumference base station, compares 
them, and creates the table of a frequency at order with strong field strength. Although a **** 
awaits this actuation and it is the same as that of inner actuation, it is the description that the 
frequency which measures field strength is common to all systems. 

[0020] Drawing 8 is a flow chart which shows system decision actuation of a power up. While 
setting up the frequency in the head of a table, parameters, such as a modulation technique 
common to all systems, an access method, and a bit rate, are set up (S1), and the layers 1, such 
as frame synchronization and CRC, are checked (S2). Although a **** awaits the above 
actuation and it is the same as that of inner actuation, it is the description that parameters to 
set up, such as a modulation technique and an access method, are common to all systems. 
Information common to all systems is received after setting out of a parameter (S3), since the 
frequency of the system under service, channel structure, the modulation technique, the access 
method, the frame format, etc. are included in this common information in the area of a common 
base station — a radical [ information / that ] — awaiting — a system — determining — (S4) - 
- it shifts to awaiting. When common information is unreceivable, the last channel is checked 
(S5) and a channel is set up again (S1). Here, conventionally, although it was confirming whether 
the combination of a parameter would remain, in this invention since [ a parameter ] it is 
common to all systems, it is not necessary to perform the check of combination and a system 
can be determined early. Thus, the next frequency of a table is received until it can perform 
reception of common information. The terminal applied to this invention as explained above is 
performing a set up tree channel scan common to all systems to a power up, setting up a 
modulation technique common to all systems, an access method, etc., and receiving common 
information, and it becomes clear what the system of a circumference base station is. For this 
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reason, a system decision can be made promptly and a terminal can be used promptly. 
[0021] 

[Effect of the Invention] Since software is constituted from the wireless baseband processing 
section, a download control section, and the communications control section and it was made to 
perform software download at the mobile radio terminal concerning this invention through the 
layer 3 call control "User Information" message using SR technique as explained above, the 
basic function itself, such as a strange recovery method in a mobile radio terminal, can be 
changed easily, and a multimode mobile radio terminal can be realized. Furthermore, a set up tree 
channel scan common to all systems is performed to a power up, a modulation technique 
common to all systems, an access method, etc. are set up, and since it was made for what the 
system of a circumference base station is by receiving common information to judge, the system 
decision of a power up is realizable for a high speed. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the Invention] This invention relates to the mobile radio terminal using the software 
radio technique of obtaining in more detail the software used for radiocommunication by 
download, about the mobile radio terminal which communicates while changing a network 
between the migration communication system with which plurality differs. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2007/02/21 



JP,2000-308135,A [PRIOR ART] 



1/1 K— V 



* NOTICES * 
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PRIOR ART 



[Description of the Prior Art] While a cellular phone, PHS, a pager, etc. spread quickly in recent 
years, in those mobile networks, the advancement of the communication facility by an addition 
and data communication response of new service, or the function on a network and 
diversification of a specification are progressing. That is, the communication link which contains 
an image, an animation, data, an alphabetic character, music, etc. as well as voice by the 
multimedia mobile communications with which who or any data can communicate is possible 
always anywhere. However, various migration communication system exists all over the world, 
and it is incompatible among these. For this reason, in order to move actually in the inside of the 
world and to communicate a pocket mold in every migration place, the terminal of each migration 
communication system had to be prepared, or the multimode terminal had to be used. In order to 
solve this problem, the standardization of IMT2000 which is a world unification system is 
performed in ITU-T, but the existing system must be used until that standardization is realized. 
Conventionally, the equipment which prepares the circuit corresponding to two or more systems, 
and changes these circuits into one terminal as a multimode terminal at JP,10-84583,A, JP.10- 
84584 A etc., for example is proposed, and also when it moves to the service area of the system 
using a different frequency and a different protocol according to these means, a communication 
link can be continued, without being interrupted. 
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EFFECT OF THE INVENTION ^_ _ 

[Effect of the Invention] Since software is constituted from the wireless baseband processing 
section, a download control section, and the communications control section and it was made to 
perform software download at the mobile radio terminal concerning this invention through the 
layer 3 call control "User Information" message using SR technique as explained above, the 
basic function itself, such as a strange recovery method in a mobile radio terminal, can be 
changed easily, and a multimode mobile radio terminal can be realized. Furthermore, a set up tree 
channel scan common to all systems is performed to a power up, a modulation technique 
common to all systems, an access method, etc. are set up, and since it was made for what the 
system of a circumference base station is by receiving common information to judge, the system 
decision of a power up is realizable for a high speed. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, at the conventional multimode mobile radio 
terminal, the circuit corresponding to two or more systems had to be prepared into one terminal, 
and there was a problem that a request called the formation of small lightweight and reduction of 
power consumption could not fully be attained compared with the dedicated terminal of each 
system. Since a limitation would be generated in the number of circuits which can be held 
physically if it is going to realize a miniaturization, although the change to the system by which 
the circuit is prepared was completed, the change to the system by which the circuit is not 
prepared had the problem that it could not do. the object of this invention be offer the 
multimode mobile radio terminal which communicate while change a network between the 
migration communication system with which plurality differed quickly by be make in order to 
solve the above-mentioned problem, and software describe the basic function of walkie-talkies, 
such as strange recovery processing constituted from hardware, using a software radio (SR) 
technique, and download the basic function conventionally. 
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MEANS 



[Means for Solving the Problem] In order to solve the above-mentioned technical problem, it 
sets to invention of claim 1 . On the frequency of all predetermined bands, the broadband 
wireless transceiver means in which wireless transmission and reception are possible, The 
wireless analog signal and wireless digital signal of a broadband which are transmitted and 
received with said broadband wireless transceiver means A broadband A/D-D/A conversion 
means convertible in both directions, While carrying out wireless baseband processing required 
for the digital radiocommunication which includes channel separation and strange recovery 
processing in said wireless digital signal using a software radio technique It is the mobile radio 
terminal which has a digital-signal-processing means by which control processing of each part of 
a mobile radio terminal including voice grade data processing and said each means before and 
behind this wireless baseband processing can be carried out. Said digital-signal-processing 
means downloads and memorizes the software using said software radio technique containing the 
software which defines a wireless function from the receiving circuit used for said 
radiocommunication. The memorized this software is started, implementation of said wireless 
baseband processing is possible at least, one of the migration communication system with which 
plurality differs is chosen, and it is characterized by enabling the communication link between the 
migration communication system with which plurality differs. In invention of claim 2, said mobile 
radio terminal is characterized by judging what the system of a circumference base station is in 
a mobile radio terminal according to claim 1 by performing a set up tree channel scan common to 
all systems to a power up, setting up parameters, such as a modulation technique common to all 
systems, and an access method, and receiving information common to all systems. In invention 
of claim 3, download of said software is characterized by carrying out as a message which used 
the control channel in a mobile radio terminal according to claim 1 or 2. In invention of claim 4, it 
is characterized by performing download of said software through the "user user information 
element of the "User Information" message of layer 3 call control in an open systems 
interconnection (OSI) model in a mobile radio terminal according to claim 1 to 3. In invention of 
claim 5, it is characterized by performing download of said software through the layer 3 wireless 
management message or migration management message "the operator proper information in 
an open systems interconnection (OSI) model in a mobile radio terminal according to claim 1 to 
3. In invention of claim 6, for the software which defines said wireless function to download as 
any 1 term of claims 1-5 in the mobile radio terminal of a publication The software demand 
including the information which shows at least the class of software set as the object of a 
demand, The software response including the information which shows the class and version of 
the software set as the object of a response, The download control including the information 
which shows the class of software set as the object of download, initiation of download, and 
termination. The download response including the information which shows the propriety of 
reception of the class of software set as the object of download, initiation of download, 
termination, and download, Download data including the information which shows a number of 
[ the / which the download data divided ], It is characterized by including the definition of each 
inclusion message of download data validation including the information which shows a number of 
[ the / which the checked download data divided ], and the software change including the 
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information which shows the class and version of the downloaded software. In invention of claim 
7, it sets to a mobile radio terminal given in any 1 term of claims 1-6. It is what is changed to 
other channels or alien systems when said mobile radio terminal measures the receive state of 
the signal from two or more base stations and a receive state changes. It is characterized by 
said receive state being any 1 of field strength, the rate of a word fault, and bit error rates, or 
such two or more combination. In invention of claim 7, it is characterized by said receive state 
being the function of the field strength defined for every migration communication system in a 
mobile radio terminal according to claim 7. 
[0005] 

[Embodiment of the Invention] First, the software radio technique (it is hereafter indicated as 
SR.) used by this invention is explained. The basic function of a wireless terminal can be easily 
changed only by rewriting software, without SR's realizing the basic function of walkie-talkies, 
such as a strange recovery method and an access method, by software, and performing a 
hardware change. ''System extensiveness" function in SR terminal is performed by download 
through wireless, and the limitation of the technique depending on hardware which was described 
above is also conquered by the above "system extensiveness" by downloading VHDL (Verilog 
Hardware Discript Language) etc. In addition, about the detail of SR, it is Joe Mitola. : It is stated 
to "The Software Radio Architecture", IEEE Communications Magazine, Vol.33, No.5, and pp.26- 
38 (May 1995). 

[0006] Below, the operation gestalt of this invention is explained based on the gestalt of 
operation shown in the drawing in order of a hardware configuration, a software configuration, 
handling of the software to download, and a download sequence. Drawing 1 is the configuration 
schematic diagram showing the configuration of the general hardware of the terminal using SR 
concerning this invention, as shown in this drawing, this terminal consists of an antenna 1, an RF 
converter 2, a broadband A/D-D/A converter (the following and AD section — ** — it says) 3, 
and the software processing section 4, and the software processing section 4 consists of the 
wireless baseband processing section 41, the data-processing section 42, and a control section 
43 further. It is the part to which download of the software whose software processing section 4 
is the description of this invention among the above-mentioned configurations is applied, and is 
the part from which it consisted of hardware at the Prior art, and processing by software was 
not performed, therefore especially the wireless baseband processing section 41 was not set as 
the object of download in it. 

[0007] The actuation of the terminal of the above-mentioned configuration is as follows. The 
broadband signal inputted from the antenna 1 is changed into an intermediate frequency IF by 
the RF converter 2. This IF signal is sent to the AD section 3 with a broadband. In the AD 
section 3, the inputted broadband signal is collectively changed into a digital signal, and it 
outputs to the wireless baseband processing section 41 in the software processing section 4. In 
the wireless baseband processing section 41, said SR technique performs "channel processing" 
of bit manipulation, such as channel separation, a strange recovery, and an error correction. 
Although the conventional configuration is performing processing of the wireless baseband 
processing section 41 by hardware, it is performed at this terminal by the software on high- 
speed programmable processors, such as DSP (Digital Signal Processor). Voice etc. is sent to 
the data-processing section 42 among the digital signals from the wireless baseband processing 
section 41, and communications control data are sent to a control section 43. Based on the 
communications control data sent from the wireless baseband processing section 41, a control 
section 43 performs wireless line control, call connection control, etc., and has two systems to 
the data to download. The data-processing section 42 performs data processing, such as FAX 
besides speech processing, and a modem. As mentioned above, although the outline of operation 
at the time of wireless reception of this terminal was explained, when it sends out a sending 
signal to reverse from the wireless baseband section 41, D/A conversion of the sending-out 
signal is carried out in the AD section 3, and power amplification is carried out to frequency 
conversion by the RF converter 2, and it is transmitted to a base station etc. through an antenna 
1. 

[0008] Next, the configuration of the software in the hardware of drawing 1 is explained. Drawing 
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2 is software configuration drawing of the radiocommunication terminal which used SR, and 
consists of the baseband processing section 5, a download control section 6 t and the 
communications control section 7. The baseband processing section 5 is software which 
processes software which performs each processing of the channel separation processing 51, 
the strange recovery processing 52, and the bit stream processing 53, and is downloaded 
including the basic function explained in the wireless baseband processing section 41 of above- 
mentioned drawing 1 . The download control section 6 controls download of software, and 
operates according to the control command sent before and after the data of download sent 
from a network side through the communications control section 7 mentioned later, and its data 
etc. Moreover, transmission and reception of the signal of the baseband processing section 5 are 
controlled. The communications control section 7 is the same as that of the conventional 
terminal, and is shown in following drawing 3 in detail. 

[0009] Drawing 3 is drawing showing the software structure of the communications control 
section 7 of drawing 2 , and the layer structure of OSI is used for it by drawing 3 . In drawing 3 , 
the higher layer section (HMI) 17 performs the dial input from a keyboard, the various information 
displays to LCD, etc. Both the layer 3 (RT, MM, CC) section 15 and the higher layer section (RT, 
MM, CC) 16 which is the high order layer (a service layer is called) have a wireless function 
manager (RT), a migration function manager (MM), and a call processing function (CC). A wireless 
function manager (RT:Radio Frequency Transmission Management) means control of a wireless 
circuit, and a migration function manager (MM: Mobility Management) means location registration 
and authentication. A call processing function (CC: Call Control) means call connection control 
of dispatch, arrival, etc., and actuation based on ITU-T Q.931 is performed. The Rhea 2 section 
14 indicated to be a layer 2 performs link access processing (LAPDM:Link Access Procedure for 
Digital Mobile channel), and carries out actuation based on ITU-T Q.921. The Rhea 1 section 13 
performs the directions to channel coding of frame synchronization and a data frame, and the 
**-SUBANDO processing section 5. Under control of management 11, each layer is unified, and 
sends and receives a signal with a network. The software shown in these drawing 2 and drawing 
3 operates on real-time OS. As mentioned above, as software of this operation gestalt, the 
baseband processing section 5 which is the object of download, and the download control 
section 6 and the communications control section 7 are constituted independently. 
[0010] Next, the handling of the software to download is explained. As the approach of the 
download to a radiocommunication terminal from a network side, fundamentally, although it is 
carried out through wireless as mentioned above, in it, there are an approach of sending by the 
information channel (TCH) as "User Information" and the approach of sending by the control 
channel (CCH) as a "message" about the communications control transmitted by the layer 3 like 
voice or modem data about the program data to download. Generally, it is thought that it is 
appropriate to them to deal with it as "User Information" since program data, such as software, 
are not the "messages" about communications control. However, since data, such as voice, and 
FAX, a modem, are transmitted as "User Information" during the communication link, it is 
impossible for it to become impossible to use service usual in under download, and to perform 
software download simultaneously during the communication link of "User Information." Then, it 
enables it to deal with program data as a "message" with the operation gestalt of this invention. 
It becomes simultaneously possible to perform software download using a control channel (CCH), 
transmitting voice etc. using an information channel (TCH), if it does in this way. The message 
used for download is taken as the "User Information" message of layer 3 call control. Since the 
transmission protocol of a message and coding being specified and the reason's being general 
and a call control message are transmitted by one frame of a layer 2, they are that a resending 
control function occurs. Moreover, it is because all one message of a standard of the "User 
Information" message and a layer 2 is diverted, so consistency with the existing system can also 
be maintained. 

[0011] In the standard, since the concrete operation of the "user user" information element 
specified as one of the elements of the "User Information" message was not specified, it 
incorporates a message there and was made to download by sending and receiving "User 
Information." Following seven are defined as a message (an "inclusion message" is called below) 
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included in User Information. 

(1) Software version demand : the information which shows the software class (for example, 
communications control, wireless baseband, download control) set as the object of a demand 
appears. 

(2) Software version response : the software class set as the object of a response and its 
version information appear. 

(3) Download control ; the information which shows initiation/termination of the software class 
used as the object for download and download appears. 

(4) Download response : the information which shows whether the software class used as the 
object for download, initiation/termination of download, and download control were received 
appears. 

(5) Download data : the information which indicates a number of [ the / which it divided ] to be 
download data appears. 

(6) Download data validation : the information which shows a number of [ the / which the 
checked data divided ] appears. 

(7) The class and version information of the software downloaded [ which downloaded and 
software-changed ] appear. 

[0012] Next, the sequence of download of software is explained. Drawing 4 is a message 
inspection sequence chart (it is called a sequence diagram Message Sequence Chart and the 
following) which shows the outline of the download in the operation gestalt of this invention. In 
this drawing, the version checknetwork of (1) software requires the version (S1) of terminal 
software, and a terminal returns a version (S2). 

(2) Download initiation : a network returns delivery to this and a terminal returns a response (S4) 
for a download initiation command (S3). 

(3) Download ; divide the whole data and download it from a network to a terminal (S5). An error 
check etc. enters suitably during download. 

(4) Download termination : after download of the whole data is completed, a network returns 
delivery to this and a terminal returns a response (S7) for a download termination command (S6). 

(5) Software change : a network changes a software change command (S8) to the software 
which delivery and a terminal downloaded newly. 

[0013] About the download (S5) shown in the sequence diagram of said drawing 4 , the detail is 
further shown in draw ing 5 . In drawing 5 , the whole program to download is divided into two or 
more bytes so that it may appear in a "user user" information element. Calling Window the unit 
which performs resending control between a network and a terminal, one Window shall consist of 
N cutting tool. The whole data to download is first divided into M Window(s) (Win=1~/M- 
Win=M/M). Each of the download data divided into M pieces attaches a number (Div=1/N- 
Div=N/N) further for every Window of the, and is sent in order. This number is called Division. In 
drawing 5 , a terminal will return the response (S54) of the purport that reception of the Window 
(Win=1) concerned was checked, if the data (S51-S53) of N individual are received. A network 
transmits the data of the next Window (Win=2) in order (S55-S56) succeedingly, when 
transmission of one Window is successful in response to a response (S54). 

[0014] Here, since the response (S57) of a check does not return to a network when reception 
of Window (Win=2) goes wrong for example, by the terminal side, the whole data of the Window 
(Win=2) is resent in a network. According to the above-mentioned procedure, download 
processing of Window is successively repeated until Window (Win=M) of the last of all data is 
sent out from a network (S58), the response (S59) is returned hereafter and download of all 
Window(s) finishes. 

[0015] By the way, with the operation gestalt of this invention, as shown in drawing 3 , download 
is performed using the information element "a user user" of a layer 3 call-control message 
"User Information." Thereby, download is made possible through the control channel, performing 
voice transmission through an information channel. Furthermore, since the message of a 
standard is diverted, consistency with the existing system can also be maintained. 
[0016] Thus, with the operation gestalt of this invention, the system service as which the 
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standardization was newly determined also in the mobile radio terminal can be promptly offered 
[ by giving the download function of software to the mobile radio terminal which used SR 
technique ] after the standardization decision of the standardization decision of systems 
specification or before, or systems specification like modification by download of the system 
software in the base station of the conventional network. If it realizes according to this invention 
using SR technique which described above the dual mode terminal of a different access method 
like TDMA and CDMA, once by for example, the case where a mobile radio terminal is distributed 
by method of one of the two Even if it is the case where it changes into the method of another 
side of the software about the basic function of walkie-talkies, such as channel separation, 
strange recovery processing, and bit stream processing, it can be made to correspond to a 
communication mode which is different, without carrying out a hardware change by download 
which led the radiocommunication circuit. Furthermore, when it is made adapted for the dual 
mode machine of a digital cellular phone (PDC) and a CDMA method cellular phone, specifically, 
it is effective. 

[0017] In addition, although the above-mentioned explanation explained the message used for 
download as "User Information" of call control, it can consider as the "operator proper 
information" on wireless management or migration management In using an "operator proper 
information" message for download, there is no convention in the transmission protocol, coding, 
and a usage, and a degree of freedom comes out more from the operator having taken all. 
Moreover, since wireless management MESSE 1 JI and a migration management message are 
transmitted with the UI frame of a layer 2, compared with I frames, it passes and the advantage 
that there is little DDA and transmission speed becomes high comes out. 
[0018] Next, the change to other channels or alien systems is explained. Drawing 6 is a flow 
chart which shows the change actuation to other channels. The part enclosed with a broken line 
is the judgment block of channel change conditions among drawing. In this drawing, a terminal is 
awaited and creates the table which carried out the firm measurement of the field strength of 
the discharge electric wave from two or more circumference base stations, compared them, and 
arranged the code of a base station in the strong sequence of an electric wave inside or during 
the communication link. L0 awaits the greatest thing and Lt1 for the receiving level of the base 
station under communication link, and Lm among the receiving level of a circumference base 
station, degradation level and Lt2 await, authorization level and **L=Lt1~Lt2 are zone shift level 
differences, the terminal has memorized these change information beforehand, or it is notified 
from a base station. A terminal changes a channel, when the predetermined criteria are met. In 
addition, by downloading software in the case of a channel change, the change to an alien system 
can be performed and a multimode mobile radio terminal can be realized. As mentioned above, 
although the example which performed the change to other channels or alien systems based on 
field strength was shown, if it considers as the parameter which shows a receive state, the rate 
of a word fault and a bit error rate may be used. Moreover, if it uses combining these two or 
more, since a receive state will be expressed more to a detail, it is effective by the opportunity 
of a change being shown. Moreover, different amendment of the covering area of a base station 
or a modulation technique for every system can be carried out by using the function of the field 
strength defined for every system as a receive state. 

[0019] Although change actuation of the system in the terminal of drawing 6 is awaited and it is 
the system change inside or under communication link, the system decision of a power up is 
made as follows. Drawing 7 is a flow chart which shows set up tree channel scan actuation of a 
power up. To a power up, by scanning actuation according to said flow chart, a terminal 
measures the field strength of the electric wave of a circumference base station, compares 
them, and creates the table of a frequency at order with strong field strength. Although a **** 
awaits this actuation and it is the same as that of inner actuation, it is the description that the 
frequency which measures field strength is common to all systems. 

[0020] Drawing 8 is a flow chart which shows system decision actuation of a power up. While 
setting up the frequency in the head of a table, parameters, such as a modulation technique 
common to all systems, an access method, and a bit rate, are set up (S1), and the layers 1, such 
as frame synchronization and CRC, are checked (S2). Although a **** awaits the above 
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actuation and it is the same as that of inner actuation, it is the description that parameters to 
set up, such as a modulation technique and an access method, are common to all systems. 
Information common to all systems is received after setting out of a parameter (S3), since the 
frequency of the system under service, channel structure, the modulation technique, the access 
method, the frame format, etc. are included in this common information in the area of a common 
base station — a radical [ information / that ] — awaiting — a system — determining — (S4) - 
- it shifts to awaiting. When common information is unreceivable, the last channel is checked 
(S5) and a channel is set up again (SI). Here, conventionally, although it was confirming whether 
the combination of a parameter would remain, in this invention since [ a parameter ] it is 
common to all systems, it is not necessary to perform the check of combination and a system 
can be determined early. Thus, the next frequency of a table is received until it can perform 
reception of common information. The terminal applied to this invention as explained above is 
performing a set up tree channel scan common to all systems to a power up, setting up a 
modulation technique common to all systems, an access method, etc., and receiving common 
information, and it becomes clear what the system of a circumference base station is. For this 
reason, a system decision can be made promptly and a terminal can be used promptly. 



[Translation done.] 



http://www4.ipdl. ncipi.gojp/cgi-bin/tran„web_cgi_ejje 



2007/02/21 



JP,2000-308135,A [DESCRIPTION OF DRAWINGS] 



1/1 /<— v 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The configuration schematic diagram showing the hardware configuration of the 
mobile radio terminal concerning this invention. 

[Drawing 2] The configuration schematic diagram showing the software configuration of the 
mobile radio terminal concerning this invention. 

[Drawing 3] The configuration schematic diagram of the communications control section of 
drawing 2 . 

[Drawing 4] The sequence diagram showing the outline of download of the software concerning 
this invention. 

[Drawing 5] The sequence diagram showing the detail of download of the software concerning 
this invention. 

[Drawing 6] The time of a communication link, and flow chart drawing in which awaiting and 
showing the channel change approach at the time. 

[Drawing 7] Flow chart drawing showing set up tree channel scan actuation of a power up. 
[Dr awing 8] Flow chart drawing showing system decision actuation of the power up concerning 
this invention. 
[Description of Notations] 

1 [ Software processing section, ] .. An antenna, 2 .. RF converter, 3 .. A broadband A/D-D/A 
converter, 4 5.. The baseband processing section, 6 Download control section, 7 .. The 
communications control section, 11 .. Management section, 12 The real-time OS section, 13 
The layer 1 section 14 .. The layer 2 section, 15 The layer 3 section, 16 .. Higher layer section 
(RT, MM, CC), 17 .. Higher layer section (HMI) 41 [ 43 .. Control section 51 / 53 .. Bit stream 
processing / .. Channel separation processing, 52 .. Modulation recovery processing ] .. The 
wireless baseband processing section, 42 .. Data-processing section 
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